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PLIIM-BASED PACKAGE IDENTIFICATION AND 
DIMENSIONING (PID) SYSTEM 
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LDIP REAL-TIME PACKAGE HEIGHT PROFILE AND 
EDGE DETECTION METHOD 



Raw Data Is Received Every 5 ms; Plus Time Stamp 
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Convert Raw Data Into Range Profile R = f(int. 
phase), Referenced With Respect To Polar 
Coordinate System Symbolically Embedded In LDIP 
Subsystem 



Use Geometric Transformations 

h(i) = R(i)sin(ang - 90) And 

x(i) = R(i)tan(ang - 90) To Convert Range Profile 

R(i) Into Height H(i) And Position x{i) Data 



Obtain Current Package Height By Finding Prevailing 
Height Using Edge Detection Without Filtering (Fig. 
22) 



Find The Coordinates Of the Left And Right Edges Of 
Package (LPE, RPE) By Searching For The Closest 
Coordinates From The Edges Of The Belt (X L , X R ) 
Toward The Center Thereof 
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By Assembling Package Left Edge Coordinate (LPE), 
Current Package Height (h), Package Right Edge 
Coordinate (RPE), X Coordinate Subrange Where 
Height Values Exhibit Maximum Intensity Changes, 
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REAL-TIME PACKAGE EDGE DETECTION METHOD 
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CAMERA CONTROL PROCESS CARRIED OUT WITHIN THE CAMERA 

CONTROL SUBSYSTEM 
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Camera Control Computer receives a time-stamped quintuple Data Set (i.e. coordinate 
of Left Package Edge, coordinate of Right Package Edge, height, velocity, and time 
stamp) from the LDIP Subsystem and stores the Data Set in a Package Data Buffer 
Structure having N=5 columns and M rows 
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Camera Control Computer analyzes height data in the Package Data Buffer and detects 
the occurrence of detecting discontinuities, and based on such detected height 
discontinuities, determines the corresponding coordinate position of the leading 
package edges by left-most and right-most coordinate values associated with the data 
set at this detected height discontinuity. 
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Camera Control Computer determines the height of the package associated 
with the leading package edges determined at Block B above. 
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Camera Control 
Computer transforms 
coordinate position of 
leading package edges 
to Global Coordinate 

Reference System 
symbolically embedded 
in the Image Formation 
and Detection (IFD) 
Subsystem. 



Camera Control Computer 
analyzes the height values 
(i.e. coordinates) stored in 
the Package Data Buffer, 
and determines the height 
of the package. 
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Camera Control Computer detects the corner 

coordinates (i.e vertices) of the package 
based on the spatially-transformed coordinate 
values of the leading package edges in the 
Package Data Buffer. 



Based on detected package corner 
coordinates determined at Block M, the 
Camera Control Computer determines the 
corresponding pixel indices (i, j) in the Image 
Buffer which specifies the image frame (i.e 
region of interest) to be cropped from the 
image(s) to be subsequently captured by the 
IFD Subsystem. 



Camera Control Computer uses the Focus/ 
Zoom Lookup Table in Fig. 27 to determine 
the focus and zoom lens group positions 
based on the height of the package 
determined at Block D. 



Camera Control Computer transmits Lens 
Group Moves Commands to the IFD 
Subsystem. 



Camera Control Computer checks 
resulting positions of moved lens 
groups. 
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Camera Control Computer uses the computed 
values of average package height, speed and 
the Photo-Integration Time Lookup Table in 
Fig. 29 to determine the photo-integration 
time parameter which will ensure that 
"square" image pixels are produced in 
captured package images (i.e. pixels having a 
1:1 ratio) 



Camera Control Computer corrects lens 
group positions. 




Camera Control Computer sends digital 
photo-integration time control signal to the 
CCD image detection array in the IFD 
Subsystem. 
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Camera Control Computer uses package 
time-stamp (nT) and package velocity (V b ) to 
determine the "Start Time" of Image Frame 
Capture (STIC) 
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Camera Control Computer uses the Start 
Time of Image Capture (STIC) determined at 
Block O, to generate a command for starting 
Image Frame Capture, and the pixel indices 
(i,j) determined at Block N to generate 
commands for cropping the "region of 
interest" within the captured frame stored in 
the Image Buffer within the IFD Subsystem. 
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